Two field experiments were conducted on the Farm of Agric. Res. and Exp. Center of Fac. of Agric. Moshtohor, Benha University, Toukh Directorate, Qalyubia Governorate, Egypt, during the two successive summer growing seasons of 2016 and 2017 to study the effect of three plant population densities i.e. 20000, 24000 and 28000 plants/feddan (fed) and three nitrogen fertilizer rates, i.e. 90, 120 and 150 kg N/fed on the growth traits, yield components, yield and some kernels chemical properties of three white single cross hybrids of maize (S.C. 7071, S.C. 30K8 and S. It could be summarized that, when planting maize hybrid of 30K8 the best plant population density was 24000 plants/fed, meanwhile, when planting maize hybrids of S.C. 2031 or S.C. 7071 the best plant population density of 20000 plants/fed with soil fertilized by 150 kg N/fed to maximized grain yield/fed.
Introduction
Maize (Zea mays, L.) is globally the top ranking cereal in potential grain productivity. It is considered as a 'King of cereals crops' because of its special characteristics that include its carbon pathway (C4), wider adaptability, higher multiplication ratio, desirable architecture, superior transpiration efficiency and high versatile use. In Egypt, maize is considered as one of the main cereal crops, comes the third after wheat and rice. Maize is very essential either for the human food or animal feeding and a common ingredient for industrial products. It plays a vital source of daily human food because their flour mixed with wheat flour by 20 % for bread making. Also, maize is used as a feed for livestock whether fresh, silage or grains. Therefore, a great attention should be paid to raise maize productivity by maximizing yield per unit area in order to reduce the gap between its production and consumption. Where, maize is well known for its high demand for nutrients and other production inputs. Thereby, among factors that enhances maize productivity through growing high yielding hybrids under the optimum plant population density and applying the optimum nitrogen fertilizer rate. World average cultivated area of maize in 2017 year (www.fao.org) reached 469.49 million fed one fed = 4200 m 2 ; the total production was 1134.75 million tonnes, with an average productivity of 2416.97 kg grain/fed. The growing area of maize in Egypt during 2017 year is about 2.192 million fed with a total grain yield of 7.10 million tonnes. The average grain yield production/fed was about 3239.19 kg. The total production supplies 40-50 % of the require consumption with a reduction gap of 50-60 % which has to be filled via importation.
Increasing plant population density of maize significantly increased No. of days from planting to 50 % tasseling and silking, leaf area index, plant height (cm), ear height (cm) 
and Zeleke et al. 2018).
Nitrogen is the component of protoplasm, proteins, nucleic acids, chlorophyll and plays a vital role in both vegetative and reproductive phase of crop growth. Maize has been recognized as a heavy feeder and uses more of nitrogen than any other nutrient element. Many reports indicated that nitrogen fertilizer has more influence on the growth and yield of maize than any other plant nutrient because it is the nutrient most often deficient in the Egyptian soils. Thus, increasing application of nitrogen fertilizer rates led to significant increases in growth, yield and its attributes and quality characters of maize crop ( The aim of this investigation was designed to study the effect of plant population densities and nitrogen fertilizer rates on growth, yield components, yield and kernels chemical properties in three white single cross hybrids of maize. Soil texture of the experimental site was clay of pH nearly of 8.0. The chemical and mechanical properties analysis of the experimental soil were determined according to the standard procedures described by Black and Evans (1965) and represented in Table 1 in each of the two growing seasons.
Materials and Methods

Two
The preceding winter crop in the two seasons was wheat (Triticum aestivum, L.). The experimental design was laid out using randomized complete block design (RCBD) using split split plot design in three replications. Each of the three plant densities were distributed in the main plots, whereas the three nitrogen fertilizer rates were arranged at random in sub plots and the three white single cross hybrids of maize were assigned at random in sub sub plots. The sub sub plot area was 10.5 m 2 and contained five ridges of 3 m long and 70 cm apart. Phosphorous fertilizer was applied in form of Calcium super phosphate (12.5 % P2O5) at a rate of 100 kg/fed during soil preparation in each season. Experiments were planted on May 23 th and 29 th of in the first season (2016) and the second season (2017), respectively. Maize plants were thinned before the first irrigation to one plant/hill. Nitrogen fertilizer was applied in form of urea (46 % N), and divided into two equal parts and applied before the first and second irrigation in each season. The first irrigation was applied after 21 days from sowing and the following irrigations were applied at 12-15 days intervals during the growing seasons. Maize plants were harvested on 17 th and 23 th of September in the first and the second seasons, respectively. The other agricultural practices were kept the same as normally practiced in maize fields according to the recommendations of Ministry of Agriculture and Land Reclamation, except for the factors under study. 5-Leaf area index at 80 days after planting was estimated as described by Stickler, 1964. It was estimate from the following formula:
6-Plant height (cm) at harvest, from the soil surface to the top of tassel. 7-Ear height (cm) at harvest, from the soil surface to the base of the topmost ear. 8-Number of plants carried two ears/fed at harvest. 9-Number of barren plants/fed at harvest. 10-Number of ears/fed at harvest. Ten plants were chosen from the three center ridges at random from each sub plots to determine No. of green leaves/plant, area of topmost ear leaf (cm 2 ), leaf area/plant (cm 2 ), leaf area index, plant height (cm) and ear height (cm). Whereas, the tasseling and silking dates, No. of plants carried two ears/fed, No. of barren plants/fed and No. of ears/fed were estimated from the whole plants in the three center ridges.
B-Yield and yield components:
1-Number of kernels/ear.
2-Ear weight (g).
3-Shelling %. It was calculated by using the following formula:
4-Weight of 100-kernel (g). 5-Stover yield/fed (kg). 6-Ear yield/fed (kg). 7-Grain yield/fed (kg), adjusted to 15.5 % moisture content. It was calculated by using the following formula:
8-Biological yield/fed (kg). It was calculated by using the following formula:
9-Harvest index (%). It was calculated by using the following formula:
Ten ears were chosen from the three center ridges at random from each sub plots to determine No. of kernels/ear, ear weight (g), kernels weight/ear (g), shelling % and 100-kernel weight. Whereas, ear yield/fed (kg), stover yield/fed (kg), grain yield/fed (kg), biological yield/fed (kg) and harvest index (%) were estimated from the whole plants in the three center ridges. Tables 2, 3 
Results presented in
Effect of nitrogen fertilizer rates:
Results in Tables 2, 3 (177.78 and 311.11 plants) in the first and second seasons, respectively. The superiority rations in the first season between the highest nitrogen rate (150 kg N/fed) and each of 120 and 90 kg N/fed were 2.37 and 6.38 % for leaf area/plant; 2.35 and 6.30 % for leaf area index; 1.67 and 4.77 % for plant height; 6.58 and 16.43 % for ear weight; 3.55 and 7.39 % for 100-kernel weight; 3.40 and 10.21 % for stover yield/fed; 7.87 and 20.38 % for ear yield/fed; 8.34 and 21.62 % for grain yield/fed; 5.51 and 14.88 % for biological yield/fed in addition to 9.81 and 25.62 % for protein yield/fed, respectively. The increases rations in the second season when maize received 150 kg N/fed over each of 120 and 90 kg N/fed were 1.76 and 4.25 % for leaf area/plant; 1.76 and 4.22 % for leaf area index; 1.72 and 4.16 % for plant height; 6.09 and 16.44 % for ear weight; 3.08 and 7.85 % for 100-kernel weight; 2.67 and 7.11 % for stover yield/fed; 4.39 and 14.99 % for ear yield/fed; 4.73 and 16.01 % for grain yield/fed; 3.50 and 10.81 % for biological yield/fed in addition to 5.87 and 19.36 % for protein yield/fed, respectively. The increase in growth traits associated with increasing nitrogen fertilization rates may be attributed to the role of nitrogen in enhancement meristematic activity and cell division, which caused increase in internodes length, No. of internodes and both of them. The increase in maize yield and its attributes because of increasing nitrogen fertilizer rates up to 150 kg N/fed can be easily ascribed to the role of nitrogen in activating growth of plants, consequently enhancement yield components (ear dimension, No. of kernels/ear, ear weight as well as 100-kernel weight) and consequently increasing grain yield/unit area. In the other hand, nitrogen application up to 150 kg N/fed decreased the period from sowing to 50 % tasseling and silking in both seasons. This decrease may be due to enhanced growth rate and accumulate and dry matter accumulation of more assimilates and dry matter accumulation in an early stage. In addition, the increases in kernels nitrogen content % or kernels crude protein content % by raising nitrogen rates may be due to the fact that nitrogen for essential for building up to the protoplasm amino acids and proteins. These results are in compatible with those found by 
Effect of white single cross hybrids of maize:
Results presented in Tables 2, 3 .04 % in 2017 season, over stover yield/fed of S.C. 2031 and S.C. 30K8 maize hybrids, respectively. These differences may be due to the genetic differences between the three white single cross maize hybrids. Also, the differences in 100-kernel weight might be attributed to the variation in translocation rate of photosynthetic from leaves to the storing organs, i.e. the kernels. The superiority of S.C. 30K8 maize hybrid in grain yield/fed over the other maize hybrids might be due to the increase in yield components, 
The interaction effect between plant population densities and white single maize hybrids:
Significant effect of the interaction between plant population densities and white single cross hybrids obtained for almost growth, yield components, yield and chemical properties of maize in the both seasons were significant except, No. of days from planting to 50 % tasseling and silking (Tables 2, 3 and 4). Data in The interaction effect between nitrogen fertilizer rates and white single maize hybrids: Tables 2, 3 
Results in
The interaction effect between plant population densities, nitrogen fertilizer rates and white single maize hybrids:
The effect of the interaction between the three factors under study on leaf area/plant, leaf area index, plant height, ear height, No. of plants carried two ears/fed, No. of ears/fed, No. of kernels/ear, ear weight, stover yield/fed, ear yield/fed and grain yield/fed which significant in the first and second seasons. While, No. of days from planting to 50 % tasseling and silking, No. of green leaves/plant, No. of barren plants/fed, shelling %, 100-kernel weight, biological yield/fed, harvest index, nitrogen uptake/fed and protein yield/fed were not significantly affected by these interactions (F test probability are shown in Tables 2, 3 Tables 8 and 9 
and 4). Data in
Conclusion
It could be summarized that, the best plant population density when planting maize hybrid of 30K8 was 24000 plants/fed, meanwhile, the best plant density at planting maize hybrids of S.C. 2031 or S.C. 7071 was 20000 plants/fed with soil fertilized by 150 kg N/fed to maximized grain yield/fed. 
